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度计算、 小二乘法的算法以及 Visual C#编程、LINQ to SQL 的技术，实现了图











































This topic research takes major science and technology project of Fujian 
province (Project number is 2010H6025), which is called "Industrialization of 
vacuum insulation panel on-line micro measuring component", as the background. 
The vacuum insulation panel experimental detection platform was set up. Modular, 
automation and high test speed of vacuum insulation panel on-line detection system 
was designed. Through infrared thermal image detection, analysis and processing of 
vacuum insulation panel built-in heat radiation device cooling process, parameter 
estimation of vacuum insulation panel thermal insulation properties was given. The 
main research contents of this thesis are as follows: 
1. Vacuum insulation panel detection principle of buried heat radiation device, 
energy from external non-destructive coupling and infrared thermal image detection 
and analysis was put forward. Accuracy of detection principle was verified by using 
ANSYS software to simulation analysis buried heat radiation device cooling process. 
Energy non-destructive coupling and infrared thermal image detection and analysis of 
heat radiation device were completed. 
2. The problem of automatic control of wireless energy coupling device to 
conduct buried heat radiation device energy coupling was solved by designing 
collection, conversion, amplifier and filter circuit of detection coupling energy and by 
combining with A/D acquisition of single chip microcomputer and I/O control 
function. 
3. Based on the problem of infrared thermal image existed image noise and 
interference region. Infrared thermal image processing algorithm of this project was 
designed by experimental analysis and comparison of gauss low-pass filter and 
median filter image filter and based on the threshold and relaxation iteration method 
image segmentation.  
4. Modular design method was used. Image median filtering, improved Otsu 
















LINQ to SQL programming technology was introduced to realize software design of 
image real time Reading, image processing, image analysis and SQL Server database. 
Application software development of vacuum insulation panel online detection system 
was completed at last. 
5. On the experiment platform, according to vacuum insulation panel infrared 
thermal image detection, processing and analysis calculation of different plates 
internal pressure, linear relationship of infrared thermal image change and internal 
pressure of vacuum insulation panel was got. Finally, the factors causing error was 
analyzed and ways and methods to reduce the error were put forward through the 
calibration experiment. 
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